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QH”) Designation: F 154 — 00

Standard Guide for
Identification of Structures and Contaminants Seen on
Specular Silicon Surfaces *

This standard is issued under the fixed designation F 154; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
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TABLE 2 Polished Surface Visual Characteristics

b F 154

Defect Common Synonyms and Illu§trating R§§¥:Ant
Acronyms Figure Standards
Area contamination Contamination, foreign 31-32 F 523
matter, residue
Crack Cleavage, fracture 33-38 F 523
Crater Slurry ring 39 F 523
Crow's feet Contact damage 40 F 523
Dimple Depression 41-42 F 523
Dopant striation ring Striation 43 F 523
Edge chip Chip 44-47 F 523
Edge crack Crack 48 F 523
Edge crown 49 F 523 . X . . . .
Epitaxial large point defect  large light point defect, 50 F 523 FIG. 3 Dislocation Etch Pits on (100) Silicon Following Schimmel
(LLPD), spike (B) Preferential Etch, Magnification 320  X.
Foreign matter Contamination, residue 51-52 F 523
Groove Polished over scratch, 53-54 F 523
microscratch
Haze 55-56 F 523

Localized lazer scatterers
(particle contamination)
Mound

Orange peel

Pits

Saw mark
Scratches
Stain

large light scatterers, (LLS)  57-58 F 523

59 F 523
Roughness 60 F 523
Air pocket, hole, crystal 61-63 F 523
originated pit, (COP)
insufficient polish

64 F 523
Handling damage 65-67 F 523
68 F 523
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FIG. 1 Dislocation Etch Pits on (111) Silicon, Following 3-Min Sirtl
Etch, Magnification 110 X.
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- FIG. 4 Dislocation Etch Pits on (100) Silicon Following Sirtl Etch,
4 a 4 - Magnification 400 X.
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FIG. 5 Dislocation Etch Pits on (100) Silicon Following 5-Min

™ - o | Wright Etch, Magnification 200  X.
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FIG. 2 Dislocation Etch Pits on (110) Silicon, Following 5-Min
Wright Etch, Magnification 110  X.


https://standards.iteh.ai/catalog/standards/sist/e73f4188-51d5-4ca2-94df-d98e68c43795/astm-f154-00

b F 154

FIG. 6 Epitaxial Stacking Faults on (111), No Preparation

Required, Size Dependent Upon EPI Thickness. FIG. 9 Epitaxial Growth Hillock on (100), No Preparation

Required, Size Dependent Upon EPI Thickness.

FIG. 10 Epitaxial Stacking Faults on (100), No Preparation
Required, Size Dependent Upon EPI Thickness.

FIG. 7 Epitaxial Stacking Faults on (100), No Preparation
Required, Size Dependent Upon EPI Thickness.

FIG. 11 Lineage on (111) Silicon Following Preferential Etch,
Magnification 140 X.

FIG. 8 Epitaxial Stacking Faults on (100), No Preparation
Required, Size Dependent Upon EPI Thickness.
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FIG. 12 Oxidation Induced Stacking Faults on (100) Silicon FIG. 15 Oxidation Induced Stacking Faults on (100) Silicon
Following Oxidation and 4-min Wright Etch, Magnification 200 X. Following Oxidation and 3-Min Secco Etch, Magnification 500
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FIG. 13 Oxidation Induced Stacking Faults from Liquid Hone FIG. 16 Oxidation Induced Stacking Faults on (100) Silicon
Damage on a (100) Silicon Polished Frontside Surface Following Following Oxidation and 3-min Secco Etch, Magnification 200

1100° Oxidation and 1-min Schimmel Etch, Magnification 1500  X.

FIG. 17 Oxidation Induced Stacking Faults on (111) Silicon
Following Oxidation and 4 Min Wright Etch, Magnification 200

FIG. 14 Oxidation Induced Stacking Faults from Liquid Hone
Damage on a (100) Etched Backside Surface Following 1100°
Oxidation and 1-Min Schimmel Etch, Magnification 1500  X.


https://standards.iteh.ai/catalog/standards/sist/e73f4188-51d5-4ca2-94df-d98e68c43795/astm-f154-00

b F 154

Bl

5
[

oLl

A

o

/
i

5]

7

N
BN
RS

i3,

; d o -
FIG. 21 Relatively Large Shallow Pits on (111) Following
Oxidation and 4-Min Wright Etch, Magnification 200  X.

FIG. 18 Oxidation Induced Stacking Faults Caused by a Scratch
on (100) Silicon Following Oxidation and 2-min Wright Etch,
Magnification 400 X.

FIG. 22 Slip on a (111) Preferentially Etched Wafer, magnification

5X.
FIG. 19 Oxidation Induced Stacking Faults and Precipitates

Found on the Cleavage Face of a Silicon Wafer After Thermal
Treatment and 3-Min Secco Etch, Magnification 100  X.

FIG. 23 Slip on a (111) Preferentially Etched Wafer, Magnification
140X.

FIG. 20 Relatively Small Shallow Pits on (111) Following
Oxidation and 4-Min Wright Etch, Magnification 200  X.
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FIG. 24 Slip Lines on a (100) Wafer Visible as a Cross Hatched FIG. 27 A-swirl on as Grown Float-Zone Silicon Following
Pattern Near the Edge Because Shallow Pits are Gettered Preferential Etch, Full Wafer View.
Following Oxidation and 4-min Wright Etch.

. . . . FIG. 28 Twin Lines in a (11) Wafer after Preferential Etching, Full
FIG. 25 Slip on a (111) Wafer Following 10-min Wright Etch, Full Wafer View.

Wafer View.

FIG. 29 Twin Line Following 6.5 micron Epitaxial Deposition, No
FIG. 26 Swirl Pattern Developed by Preferentially Etching a Other Sample Preparation Required, Magnification 300  X.
Czochralski Grown 10 to 20 ohm-cm Lapped Silicon Wafer.
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